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BIFOCAL GLASSES-SHAPED FRAME

The entire disclosures of Japanese Patent Application
Nos. 2016-008648, filed on Jan. 20, 2016; 2015-256413,
filed on Dec. 28, 2015; and 2015-248413, filed on Dec. 21,

2015 are expressly incorporated by reference herein.

BACKGROUND

Technical Field

The present mvention relates to a frame of a pair of
bifocal glasses (hereinafter, also referred to as a bifocal-
glasses Irame).

Background Art

In a typical pair of bifocal glasses, an upper side of each
lens 1s used for a long-distance vision and a lower side of
cach lens 1s used for a short-distance vision. A user wearing
the typical glasses changes an eye direction or a view angle;
specifically, the user looks upward at an object at a faraway
place, whereas the user looks downward at a nearby object.
With such glasses, since the user looks at the object with
eyes directed downward from a horizontal position as shown
in FIG. 25A, the user naturally looks straight at the object
(1.e., the user looks at the object with an eye level being
aligned with the center of each lens). On the other hand,
particularly when the user looks at the nearby object, the
user 1s likely to forcibly look at the object 1n an unnatural eye
direction, which easily causes eye fatigue.

In order to solve this problem, there have been made
many proposals of setting the lower side of each glass used
tor the short-distance vision closer to the eye level to set the
eye direction closer to an eye direction where the user looks
straight at the object. In these proposals, when only the nose
pads are shifted 1n a top-bottom direction and the user looks
at the object downward from the horizontal position as
shown 1n FIG. 25B, the user’s view has to be directed less
downward than that 1n FIG. 25A, so that the user can look
the object at a level closer to the eye level. However, since
the entire lenses are tilted as shown 1n the figures, the user
looks at the object with difliculty to easily cause eye fatigue.

A variety of glasses such as invertible glasses and glasses
in which a height of the glasses 1s adjusted to the eye level
by vertically adjusting a height of nose pads have been
proposed, which 1s exemplified by JP No. 7-199126 A. IP
No. 7-199126 A discloses the glasses wearable 1n a vertically
inverted condition 1n which temples are vertically inverted,
car pieces are vertically iverted, and nose pads are verti-
cally shifted to adjust the eye level close to the center of a
long-middle-distance vision or the center of a short-distance
v1s101.

However, since an attachment portion of the vertically
invertible glasses 1s provided on an outside and in height at
the center (hereinafter, also referred to as “at the center
height™) of a frame of the glasses, the eye direction 1s aligned
with a border between the upper and lower lenses when the
glasses are vertically inverted, so that the user has a difliculty
in looking at the object. Accordingly, 1t 1s inevitable to adjust
a vertical height of the nose pads. The glasses require the
nose pads to be vertically shifted for adjustment after the
glasses are vertically inverted to prepare for use. Such a fine
adjustment of the nose pads 1s troublesome and 1s dithicult to
accurately conduct. Moreover, the eye direction in this
arrangement 1s as shown 1n FIG. 25C to cause misalignment
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2

between the eye level and the lens center. Further, since the
entire lenses are tilted as shown 1n FIG. 25C, the user cannot

be free from eye fatigue.

In addition to the above example of the invertible glasses,
the invertible glasses 1s exemplified by Japan Utility Model
Laid-Open Publication No. 56-52721: “PORTABLE SLIM
READING GLASSES”, JP No. 2014-83363 A: “VERTI-
CALLY INVERTIBLE BIFOCAL GLASSES”, Japan Util-
ity Model Registration No. 3031992: “GLASSES”, and JP
No. 7-159733 A: “BIFOCAL GLASSES”. Since the ear
pieces are formed substantially straight in Japan Utility
Model Laid-Open Publication No. 36-52721 and JP No.
2014-85363 A, the glasses are easily misaligned or dislo-
cated to be dropped off. Moreover, since each of the ear
pieces 1s formed by simply integrating two ear pieces used
in wearing the glasses 1 two vertically opposite postures 1n
Japan Utility Model Registration No. 3031992 and JP No.
7-159733 A, the glasses have a poor appearance and provide
a strange feeling, so that the glasses are not suitable for
practical use. Further, since the lens center and the eye level
are not i alignment 1n Japan Utility Model Laid-Open
Publication No. 56-52721, JP No. 2014-85363 A, Japan
Utility Model Registration No. 3031992 and JP No.
7-159733 A, eye fatigue 1s easily caused.

Except for the above glasses, there has not been proposed
a frame for the glasses 1n which the temples are invertible 1n
the front-back direction or in the top-bottom direction and
then the entire glasses are invertible 1n the top-bottom
direction. Furthermore, there has been no 1dea of using a lens
whose surfaces are divided into top, bottom, front and back
surfaces.

An object of the mvention 1s to provide a bifocal-glasses
frame 1n which temples are inverted 1n a top-bottom direc-
tion, or the temples are inverted 1n a front-back direction and
then the entire glasses are mverted in the top-bottom direc-
tion, thereby allowing different lenses to be easily usable
depending on needs, the bifocal-glasses frame configured to
align a center of each lens with an eye level to reduce eye
fatigue.

Another object of the mvention 1s to provide a bifocal-
glasses frame 1n which temples are inverted 1n the front-back
direction or in the top-bottom direction, and then the entire
glasses are inverted in the front-back direction or in the
top-bottom direction, thereby allowing diflerent lenses to be
casily usable depending on needs, the lenses being usable for
multiple screens as wearable terminals.

Still another object of the mnvention 1s to provide a
bitocal-glasses frame configured to align the center of each
lens with the eye level to reduce eye fatigue.

SUMMARY

According to an aspect of the invention, a frame of a pair
of bifocal glasses includes: a pair of lens-holding frames
cach holding vertically arranged lenses; a bridge coupling
the lens-holding frames in height substantially at a center of
cach of the lens-holding frames; a temple; an inverting unit
provided on an outside and in height substantially at the
center of each of the lens-holding frames and capable of
inverting the temple; and nose pads provided correspond-
ingly one-to-one to both ends of the bridge and supporting
the bridge while being 1n contact with a nose even when the
lens-holding frames are inverted, in which the temple
includes a bent portion.

Herein, “the bent portion configured to align the center of
the lens with the eye level” refers to a bent portion formed
on the temple and configured to align the center of a lens 1n
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use with the eye level as shown 1n FIGS. 8A, 8B, 15A to
15C, 22A, 22B, and 23A to 23C. Moreover, “height sub-
stantially at the center” refers to a height at or near the
center.

According to another aspect of the invention, a frame of
a pair ol bifocal glasses includes: a pair of lens-holding
frames each holding vertically arranged lenses; a bridge
coupling the lens-holding frames in height substantially at a
center of each of the lens-holding frames; an attachment
portion provided on an outside and 1n height substantially at
the center of each of the lens-holding frames; a temple
attached to the attachment portion; and nose pads provided
correspondingly one-to-one to both ends of the bridge and
supporting the bridge while being in contact with a nose
even when the lens-holding frames are inverted 1n a top-
bottom direction, 1n which the temple mcludes a bent
portion, and the frame further includes a top-bottom 1nvert-
ing unit attached to a side of the temple that 1s closer to a
front end thereod than the bent portion 1s close to the front
end, the top-bottom inverting unit being capable of inverting
the temple 1n the top-bottom direction. It 1s preferable that
the bent portion 1s configured to align a center of one of the
vertically arranged lenses with an eye level. It 1s preferable
that the top-bottom inverting unit includes: a body having a
hemisphere concave nner surface; a sphere held 1nside the
body; a cover attached to the body; and a fastener attaching,
the cover to the body. It 1s preferable that the top-bottom
inverting unit 1s provided to the attachment portion. It 1s
preferable that the nose pads are provided to the bridge 1n a
manner to be mvertible 1n the top-bottom direction.

According to the above arrangement 1n which a frame of
a pair ol bifocal glasses includes: a pair of lens-holding
frames each holding vertically arranged lenses; a bridge
coupling the lens-holding frames in height substantially at a
center ol each of the lens-holding frames; a temple; a
front-back inverting unit provided on an outside and 1n
height substantially at the center of each of the lens-holding,
frames; and nose pads provided correspondingly one-to-one
to both ends of the bridge and supporting the bridge while
being 1n contact with a nose even when the lens-holding
frames are inverted in a front-back direction, 1n which the
temple comprises a bent portion, diflerent lenses are easily
usable by being inverted 1n the top-bottom direction depend-
ing on needs, and eye fatigue 1s reducible by aligning the
lens center with the eye level. Particularly, since the glasses
with the frame according to the above arrangement 1s usable
substantially 1n the same manner as two pairs of glasses with
different lenses in which top sides of the pairs are fixed to
cach other, a user has substantially the same feeling as 1f
using either one of the two pairs of glasses with diflerent
lenses depending on needs. Moreover, even when the glasses
are mverted, the eye level 1s not misaligned with the center
of the lens, so that the user looks at an object very clearly.

Since the bent portion for aligning the center of one of the
vertically located lenses with the eye level 1s formed on the
temple, the lenses are easily, quickly and reliably usable
depending on needs and a usable range of each of the lenses
(1.e., a range within which the user can move his eyes to see)
1s widened. Moreover, since the user looks straight at the
object, which 1s a natural state for eyes, eye fatigue 1is
reducible. Further, since adjustment or fine adjustment 1s not
required unlike a typical pair of glasses, the glasses accord-
ing the aspect of the invention can be handled with extreme
ease.

Since the top-bottom inverting unit of the above arrange-
ment at least includes: the body having a hemisphere con-
cave 1nner surface; the sphere held inside the body; the cover

5

10

15

20

25

30

35

40

45

50

55

60

65

4

attached to the body; and the fastener attaching the cover to
the body, the temple can be smoothly inverted in the
top-bottom direction.

Since the top-bottom inverting unit 1s provided to the
attachment portion of the above arrangement, a structure of
the frame can be simplified to decrease the number of parts
and reduce costs.

Since the nose pads are provided to the bridge 1n a manner
to be mvertible 1 the top-bottom direction, the frame has a
good appearance.

According to still another aspect of the invention, a frame
ol a pair of bifocal glasses includes: a pair of lens-holding
frames each holding vertically arranged lenses; a bridge
coupling the lens-holding frames 1n height substantially at a
center of each of the lens-holding frames; a temple; a
front-back nverting umt provided on an outside and 1n
height substantially at the center of each of the lens-holding
frames; and nose pads provided correspondingly one-to-one
to both ends of the bridge and supporting the bridge while
being 1n contact with a nose even when the lens-holding
frames are inverted 1n a front-back direction, 1n which the
temple includes a bent portion. It 1s preferable that the bent
portion 1s configured to align a center of one of the vertically
arranged lenses with an eye level. It 1s preferable that the
front-back inverting unit includes: an attachment portion
provided on an outside and in height substantially at the
center of each of the lens-holding frames; a round-stick-
shaped shaft horizontally projecting outward from the
attachment portion; a groove pin projecting from an outer
circumierence of the shait; and a cylinder 1n which the shatt
1s serted and rotatable by 180 degrees, the cylinder having
a guide groove for recerving the groove pin therein such that
the groove pin 1s slidable theremn. It 1s preferable that the
frame further includes a folding unit configured to fold the
temple, 1n which the front-back inverting unit includes: a
bearing provided on an outside and in height substantially at
the center of each of the lens-holding frames; a working bar
including a vertical-fit piece pivotally supported by the
bearing and a horizontal-fit piece pivotally supported by the
folding unit; and a pin enabling the bearing to pivotally
support the working bar. It 1s preferable that the folding unit
includes: a folding bearing fixed to the temple and config-
ured to pivotally support the horizontal-fit piece of the
working bar; and a pin enabling the folding bearing to
pivotally support the horizontal-fit piece.

According to the above arrangement in which a frame of
a pair ol bifocal glasses 1ncludes: a pair of lens-holding
frames each holding vertically arranged lenses; a bridge
coupling the lens-holding frames in height substantially at a
center ol each of the lens-holding frames; a temple; a
front-back iverting unit provided on an outside and 1n
height substantially at the center of each of the lens-holding
frames; and nose pads provided correspondingly one-to-one
to both ends of the bridge and supporting the bridge while
being 1n contact with a nose even when the lens-holding
frames are inverted 1n a front-back direction, 1n which the
temple includes a bent portion, different lenses are easily
usable by being inverted 1n the front-back direction depend-
ing on needs, and eye fatigue 1s reducible by aligning the
lens center with the eye level. When a user uses a pair of
glasses with the frame according to the above arrangement,
the user particularly has substantially the same feeling as 1t
using either one of two pairs of glasses with diflerent lenses
depending on needs. Moreover, even when the glasses are
inverted in the front-back direction, the eye height i1s not
misaligned with the center of the lens, so that the user looks
at the object very clearly. Moreover, since the frame accord-
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ing to the above arrangement allows the lens-holding frame
to be mverted 1n the front-back direction while the user 1s
wearing the glasses on, the lenses can be switched quickly
to provide an extremely easy handling.

Since the bent portion for aligning the center of one of the
vertically located lenses with the eye level 1s formed on the
temple, the lenses are easily, quickly and reliably usable
depending on needs and a usable range of each of the lenses
(1.e., a range within which the user can move his eyes to see)
1s widened. Moreover, since the user looks straight at the
object, which 1s a natural state for eyes, eye fatigue 1is
reducible. Further, adjustment or fine adjustment 1s not
required unlike a typical pair of glasses, the glasses accord-
ing the aspect of the invention can be handled with extreme
ease.

In the above arrangement, since the front-back 1nverting,
unit at least includes: an attachment portion provided on an
outside and 1n height substantially at the center of each of the
lens-holding frames; a round-stick-shaped shait horizontally
projecting outward from the attachment portion; a groove
pin projecting from an outer circumierence of the shait; and
a cylinder 1n which the shaft is imnserted and rotatable by 180
degrees, the cylinder having a guide groove for receiving the
groove pin therein such that the groove pin 1s slidable
therein, the front-back inversion can be smoothly conducted.

In the above arrangement, since the front-back 1nverting
unit at least includes: a bearing provided on an outside and
in height substantially at the center of each of the lens-
holding frames; a working bar including a vertical-fit piece
pivotally supported by the bearing and a horizontal-fit piece
pivotally supported by the folding unit; and a pin enabling
the bearing to pivotally support the working bar, the front-
back inversion can be smoothly conducted.

In the above arrangement, since the folding unit at least
includes: a folding bearing fixed to the temple and config-
ured to pivotally support the horizontal-fit piece of the
working bar; and a pin enabling the folding bearing to
pivotally support the horizontal-it piece, the frame 1s easily
toldable.

According to a further aspect of the invention, a frame of
a pair ol bifocal glasses includes: a pair of lens-holding
frames each holding vertically arranged lenses; a bridge
coupling the lens-holding frames in height substantially at a
center of each of the lens-holding frames; a temple; a
front-back inverting unit provided on an outside and 1n
height substantially at the center of each of the lens-holding
frames and capable of inverting the temple 1n a front-back
direction; a top-bottom 1nverting unit capable of inverting
the temple 1n a top-bottom direction; and nose pads provided
correspondingly one-to-one to both ends of the bridge and
supporting the bridge while being 1n contact with a nose
even when the lens-holding frames are inverted in the
front-back direction or in the top-bottom direction. The
frame further includes a bent portion formed at a part of the
temple posterior to the top-bottom inverting unit, the bent
portion configured to align a center of one of the vertically
arranged lenses with an eye level.

It 1s preferable that the front-back mverting unit includes:
an attachment portion provided on an outside and in height
substantially at the center of each of the lens-holding frames;
a round-stick-shaped shait horizontally projecting outward
from the attachment portion; a groove pin projecting from an
outer circumierence of the shaft; a cylinder in which the
shaft 1s 1mnserted and rotatable by 180 degrees, the cylinder
having a guide groove for receiving the groove pin therein
such that the groove pin 1s slidable therein; and a projecting
piece projecting from the cylinder. Alternatively, it 1s pret-
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crable that the front-back inverting unit include: a bearing
provided on an outside and in height substantially at the
center of each of the lens-holding frames; a working bar
comprising a vertical-fit piece pivotally supported by the
bearing and a horizontal-fit piece pivotally supported by the
folding unit; and a pin enabling the bearing to pivotally
support the working bar. Further, it 1s preferable that the
frame includes a folding unit configured to fold the temple
and the folding unit includes: a folding bearing pivotally
supporting the projecting piece; a pin enabling the folding
bearing to pivotally support the projecting piece; and an
insertion shaft fixed to a back end of the folding bearing. It
1s preferable that the top-bottom inverting unit comprises: a
cylinder 1n which the msertion shatt 1s inserted; a bottomed
cylinder in which the cylinder 1s inserted, the bottomed
cylinder having a groove along which the cylinder 1s rotat-
able by 180 degrees; and pin 1nserted in the groove and fixed
to the cylinder.

According to the above arrangement 1n which a frame of
a pair ol bifocal glasses includes: a pair of lens-holding
frames each holding vertically arranged lenses; a bridge
coupling the lens-holding frames in height substantially at a
center ol each of the lens-holding frames; a temple; a
front-back iverting unit provided on an outside and 1n
height substantially at the center of each of the lens-holding,
frames and capable of inverting the temple 1n a front-back
direction; a top-bottom inverting unit capable of mverting
the temple 1n a top-bottom direction; and nose pads provided
correspondingly one-to-one to both ends of the bridge and
supporting the bridge while being 1n contact with a nose
cven when the lens-holding frames are inverted in the
front-back direction or in the top-bottom direction, since
four diflerent lenses are easily usable depending on needs by
the front-back inversion or the top-bottom inversion, the
lenses are usable for multiple screens as wearable terminals
that are expected to be more proposed. Moreover, since the
frame according to the above arrangement allows the lens-
holding frame to be inverted in the front-back direction
while the user 1s wearing the glasses on, the lenses can be
switched quickly to provide an extremely easy handling.

In the above arrangement, since the bent portion 1s formed
at a part of the temple posterior to the top-bottom inverting
umt and 1s configured to align a center of one of the
vertically arranged lenses with an eye level, a usable range
of each of the lenses (1.¢., a range within which the user can
move his eyes to see) 1s widened. Moreover, since the user
looks straight at the object, which 1s a natural state for eyes,
eye Tatigue 1s reducible. Further, adjustment or fine adjust-
ment 1s not required unlike a typical pair of glasses, the
glasses according the aspect of the invention can be handled
with extreme ease. Particularly, since four lenses are usable
depending on needs and the eye level 1s kept constant even
in the front-back inversion or the top-bottom inversion, the
user can look at the object very clearly. Since the bent
portion 1s provided to the temple, the temple has an
increased strength as compared with a straight temple, and
moreover, may be installed with a component of a wearable
computer with use of the formed level difference.

In the above arrangement, since the front-back inverting
unit includes: an attachment portion provided on an outside
and 1n height substantially at the center of each of the
lens-holding frames; a round-stick-shaped shait horizontally
projecting outward from the attachment portion; a groove
pin projecting from an outer circumierence of the shaft; and
a cylinder 1n which the shaft is inserted and rotatable by 180
degrees, the cylinder having a guide groove for receiving the
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groove pin therein such that the groove pin 1s slidable
therein, the front-back inversion can be smoothly conducted.

In the above arrangement, since the front-back mverting
unit at least includes: a bearing provided on an outside and
in height substantially at the center of each of the lens-
holding frames; a working bar including a vertical-fit piece
pivotally supported by the bearing and a horizontal-fit piece
pivotally supported by the folding unit; and a pin enabling
the bearing to pivotally support the working bar, the front-
back inversion can be smoothly conducted.

In the above arrangement, since the folding unit includes:
a Tolding bearing pivotally supporting the projecting piece;
a pin enabling the folding bearing to pivotally support the
projecting piece; and an isertion shait fixed to a back end
of the folding bearing, the frame 1s easily foldable.

In the above arrangement, since the top-bottom 1nverting
unit includes: a cylinder in which the insertion shait 1s
inserted; a bottomed cylinder in which the cylinder is
inserted, the bottomed cylinder having a groove along which
the cylinder 1s rotatable by 180 degrees; and pin inserted in
the groove and fixed to the cylinder, top-bottom inversion
can be smoothly conducted.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1llustrates a first exemplary embodiment of the
invention.

FIG. 2 1illustrates a front view 1in the first exemplary
embodiment shown 1n FIG. 1.

FIG. 3 illustrates a plan view 1n the first exemplary
embodiment shown 1n FIG. 1.

FIG. 4 1s an exploded perspective view of parts of a
top-bottom inverting unit.

FIG. SA illustrates the top-bottom inverting unit, an
attachment portion, and an integrated arrangement of the
top-bottom inverting unit and the attachment portion.

FIG. 5B illustrates another top-bottom inverting unit,
another attachment portion, and an integrated arrangement
of the top-bottom inverting unit and the attachment portion.

FIG. 5C illustrates still another top-bottom 1nverting unat,
still another attachment portion, and an integrated arrange-
ment of the top-bottom inverting unit and the attachment
portion.

FIG. 6 1llustrates a nose pad according to another exem-
plary embodiment.

FIG. 7 1llustrates a bent lens-holding frame.

FIG. 8A 1illustrates an operation in the first exemplary
embodiment.

FIG. 8B illustrates the operation in the first exemplary
embodiment.

FIG. 9 illustrates a second exemplary embodiment of the
invention.

FIG. 10 1llustrates a front view of the second exemplary
embodiment shown 1n FIG. 9.

FIG. 11 illustrates a plan view of the second exemplary
embodiment shown 1n FIG. 9.

FIG. 12 1s an exploded perspective view of parts of a
front-back inverting unit and a folding unit in the second
exemplary embodiment.

FIG. 13 1s an exploded perspective view of parts of
another top-bottom inverting unit.

FI1G. 14 illustrates a bent lens-holding frame 1n the second
exemplary embodiment.

FIG. 15A 1llustrates an operation 1n the second exemplary
embodiment.

FIG. 15B illustrates the operation 1n the second exem-
plary embodiment.
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FIG. 15C illustrates the operation in the second exem-
plary embodiment.

FIG. 16 illustrates a third exemplary embodiment of the
invention.

FIG. 17 1llustrates a front view of the third exemplary
embodiment shown in FIG. 16.

FIG. 18 illustrates a plan view of the third exemplary
embodiment shown in FIG. 16.

FIG. 19 1s an exploded perspective view of main parts in
the third exemplary embodiment.

FIG. 20 1s an exploded perspective view of main parts in
another exemplary embodiment.

FIG. 21A 1s a cross-sectional view of a relevant portion 1n
the third exemplary embodiment.

FIG. 21B 1s a cross-sectional view of a relevant portion 1n
another exemplary embodiment.

FIG. 21C 1s a cross-sectional view of a relevant portion 1n
still another exemplary embodiment.

FIG. 22 A 1llustrates a bent lens-holding frame in the third
exemplary embodiment.

FIG. 22B 1llustrates another bent lens-holding frame.

FIG. 23 A 1llustrates an operation of a front-back inversion
in the third exemplary embodiment.

FIG. 23B 1illustrates the operation of the front-back inver-
sion 1n the third exemplary embodiment.

FIG. 23C 1llustrates the operation of the front-back inver-
sion 1n the third exemplary embodiment.

FIG. 24 A 1llustrates an operation of a top-bottom 1nver-
sion 1n the third exemplary embodiment.

FIG. 24B illustrates the operation of the top-bottom
inversion in the third exemplary embodiment.

FIG. 25A 1llustrates an eye direction 1n a conventional
pair of glasses.

FIG. 25B illustrates an eye direction 1n another conven-
tional pair of glasses.

FIG. 25C illustrates an eye direction in still another
conventional pair of glasses.

DETAILED DESCRIPTION

Exemplary embodiments of the invention will be
described below with reference to the attached drawings.

The same reference characters identily the same parts
described 1n first, second and subsequent exemplary
embodiments and any repetitive detailed description thereof
will be omitted or simplified.

First Exemplary Embodiment

A first exemplary embodiment of the invention will be
described with reference to FIGS. 1 to 3.

A pair of lens-holding frames 1 holds a lens A and a lens
B that are vertically arranged. Any lens-holding frames are
usable, although the lens-holding frames 1 surrounds the
lenses A and B as shown in the figures. For instance,
lens-holding frames 1 for frameless glasses may be used.
Preferable examples of the lenses held by the lens-holding
frames 1 include a concave lens, convex lens, plate glass
(e.g., a transparent glass and a polarization plate), colored
glass (e.g., sunglasses) and wearable terminal glass. The lens
may be circular, oval or 1 any shape, although the lens
shown in FIGS. 1 and 2 1s rectangular. The lenses A and B
are not necessarily separate lenses but may be integrated into
a single lens. Further, the lens may be replaced by a display
for a wearable terminal.

Moreover, the lens-holding frames 1 may be bent (in-
clined) such that the lenses A and B are inclined as shown
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in FIG. 7. The lenses A and B are inclined to meet an
intended use of the lenses. Since some of typical lenses
provide the best vision 1n a slightly downward eye direction
penetrating the lens, the lens-holding frames 1 may be
accordingly bent so as to align the eye direction with the
center of the lens. A chain line 1 FIG. 7 shows an eye level.

A bridge 1A couples the pair of the lens-holding frames 1
in height substantially at the center (also referred to as
“substantially at the center height”) of each of the lens-
holding frames 1.

An attachment portion 1B 1s provided on an outside and
at the center height of each of the lens-holding frames 1.
Although the attachment portion 1B 1s exemplarily a hinge,
a top-bottom 1nverting unit 5 (later described), serving as an
inverting unit, may be integrated with the attachment portion
1B. When the attachment portion 1B 1s provided to the
lens-holding frames 1 of frameless glasses, the attachment
portion 1B 1s positioned at the center height (border) of the
lenses A and B.

A foldable temple 2 1s attached to the attachment portion
1B and includes a bent portion 4 (later described) close to a
front end of the temple 2.

Nose pads 3 are provided correspondingly one-to-one to
both ends of the bridge 1A and supporting the bridge 1A
while being in contact with a nose even when the lens-
holding frames 1 are inverted in the top-bottom direction (or
vertically). The nose pads 3 may be integrally formed with
the bridge 1A using a synthetic resin and the like. Alterna-
tively, the nose pads 3 may be provided to the bridge 1A in
a manner to be ivertible 1n the top-bottom direction, as
shown 1 FIG. 6. In this arrangement, the bridge 1A 15 a
round stick and the nose pads 3 are formed of an elastic
material.

The bent portion 4, which 1s provided close to the front
end of the temple 2, aligns the center of the lens A or B with
the eye level. Although the figures show that the bent portion
4 extends upward relative to the attachment portion 1B, the
bent portion 4 may extend downward.

The top-bottom mverting unit 3, serving as an mverting,
unit, 1s attached to a side of the temple 2 that 1s closer to the
front end than the bent portion 4 1s close to the front end. The
top-bottom inverting unit 5 at least includes: a body 51
having a hemisphere concave inner surface; a sphere 52 held
inside the body 51; a cover 53 attached to the body 51; and
a fastener 34 attaching the cover 53 to the body 51. The body
51 1s coupled to the temple 2 with a flange vertically
positioned as shown in the figures. Alternatively, the body
51 may be coupled to the temple 2 with the flange horizon-
tally positioned. The body 51 and the cover 33 respectively
include a cutout 51a and a cutout 334 1n order to avoid
horizontal motion of the sphere 52 received in the body 51
(see FIG. 4). The sphere 52 1s fixed to a first end of a bar
while a second end of the bar 1s rotatably attached to the
attachment portion 1B. A cushion material 55 1n a form of
an elastic plate may be provided between the body 51 and
the cover 53. The cushion maternal 55 1s provided 1n order
to allow a suitable rotation resistance to be applied to the
sphere 52 depending on a fastening force of the fastener 54
(c.g., a screw). The suitable rotation resistance preferably
has a magnitude to allow a smooth inversion of the temple
2 and avoid displacement and dropping-ofl of the glasses
worn by a user.

Ear pieces 6 are attached to back ends of the temple 2.

FIGS. 5A to 5C show the top-bottom inverting units 5 and
5A, the attachment portion 1B, and integrated structures of
the top-bottom 1nverting unit 5 and the attachment portion
1B, and the top-bottom 1nverting unit 5A and the attachment
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portion 1B. FIGS. 5A to 5C will be described. As shown 1n
5A, the sphere 52 1s fixed to an end of the temple 2 rotatable
relative to the attachment portion 1B and held by the body
51 and the cover 53. As shown 1n 5B, a cylinder 56 1s fixed
to the end of the temple 2 rotatable relative to the attachment
portion 1B and a bottomed cylinder 57 in which the cylinder
56 1s 1nserted 1s fixed to a part of the temple 2 at the back
of the cylinder 56. Moreover, a pin 58 1s attached on the
outer circumierence of the cylinder 56. A groove 57a for the
pin 58 1s bored on the outer circumierence of the bottomed
cylinder 57 such that the cylinder 56 1s rotatable along the
groove 57a by about 180 degrees. As shown 1n 5C, a first end
of a pin 1s embedded 1n the attachment portion 1B while a
second end of the pin 1s fixed to the sphere 52. The sphere
52 1s held by the body 51 and the cover 53 in the same

manner as shown i FIG. SA. A groove 515 for folding the
temple 2 1s defined as a bore formed about by 90 degrees on
the body 51.

Operations and advantages in the first exemplary embodi-
ment will be described below with reference to FIGS. 8A
and 8B. Firstly, a state shown 1n FIG. 8 A will be described.
When a user wears glasses 1n the state shown 1in FIG. 8A, the
eye level of the user 1s aligned with the center of the lens A,
so that the user can look at an object very clearly and upper
and lower sides of the lens A are eflectively usable. In order
to use the lens B subsequent to the lens A, firstly, the temple
2, or an ear piece 6 after removing the glasses, 1s vertically
inverted using the top-bottom inverting unit 5. Conse-
quently, the ear piece 6 1s vertically mverted as shown 1n a
chain double-dashed line 1n FIG. 8A. After the glasses are
inverted, the ear pieces 6 are put on ears. This state 1s shown
in FIG. 8B. Since the center of the lens B 1s aligned with the
eye level 1n this state 1n the same manner as when the lens
A 1s used, the user can look straight at the object, so that
eyestrain of the user i1s drastically reducible.

It 1s only required to vertically invert the temple, the ear
piece and the entire glasses for use as described above.
When a concave lens 1s used as the lens A and a convex lens
1s used as the lens B, conventional problems can be quickly
solved. Specifically, 1) when a user wearing the glasses
operates a car navigation device, an audio device and the
like at a dniver’s seat and immediately looks at an object
ahead, the drniver can be prevented from suflering a blurring
forward vision or an inaccurate distance-feeling caused by
out-of-focus eyes. 2) When the user sitting in front of a
computer visually checks data and characters and then looks
at a computer screen, the user can be prevented from feeling
it diflicult to look at small characters and feeling dazzled,
resulting in a reduction 1n eyestrain, headache, stifl shoulder
and the like. 3) When the user walks down stairs, the user
can be prevented from walking with difliculty caused by a
blurring sight of his feet, so that an accident of missing a step
on the stairs also can be prevented. 4) When the user reads
a newspaper or a magazine while watching a TV, a ire-
quency of out-of-focus eyes 1s decreased. 5) In fishing on a
rocky area, even when walking on the rocky area immedi-
ately after putting a bait on a hook, the user seldom stumbles
over a rock.

When a sunglass 1s used as the lens A and a convex lens
1s used as the lens B, particularly when the user operates a
car navigation device, an audio device and the like at a
driver’s seat and immediately looks an object ahead using
the sunglass, the user can be prevented from suflering a
blurring forward vision or an 1naccurate distance-feeling and
also can be kept free from feeling dazzled. When a wearable
terminal glass 1s used as the lens A and a convex lens 1s used
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as the lens B, the user wearing the glasses with the lens B
in use can use the wearable terminal without taking off the
glasses.

Thus, the frame 1n the first exemplary embodiment easily
allows two kinds of lenses to be individually used without
exchanging the glasses.

Second Exemplary Embodiment

A second exemplary embodiment will be described with
reference to FIGS. 9 to 11.

The lens A and the lens B are arranged in each of the
lens-holding frames 1 with the respective to-be-used sur-
faces (an intended orientation of the lenses A and B 1n use)
facing opposite directions. Specifically, when the front sur-
face of the lens A faces forward, the back surface of the lens
B faces forward.

Moreover, the lens-holding frames 1 may be bent (in-
clined) such that the lenses A and B are inclined as shown
in FIG. 14. The lenses A and B only need to be inclined so
at to meet an 1ntended use of the lenses. In this arrangement,
both the lenses A and B may be inclined, or alternatively,
either one of the lenses A and B may be inclined. A chain line
in FIG. 14 shows the eye level.

A Tront-back imverting unit 7 1s fixed to an outside at the
center height of each of the lens-holding frames 1. The
front-back 1nverting unit 7 includes: an attachment portion
71 fixed to an outside substantially at the center height of the
lens-holding frame 1; a round-stick-shaped shait 72 hori-
zontally projecting outward from the attachment portion 71;
a groove pin 73 projecting from an outer circumierence of
the shaft 72; and a cylinder 74 1n which the shaft 72 1s
inserted and rotatable by 180 degrees, the cylinder 74 having
a guide groove 74a for receiving the groove pin 73 such that
the groove pin 73 1s slidable in the groove 74a (see FI1G. 12).
The cylinder 74 1s fixed to a front end 21 of the temple 2.
After the shaft 72 1s inserted into the cylinder 74, the groove
pin 73 1s pressed into a pilot hole (not shown) and fixed. The
shaft 72 1s positioned at the center height of each of the
lens-holding frames 1.

FIG. 13 shows another exemplary embodiment (i.e.,
front-back inverting unit 7A) of the front-back mverting unit
7. The front-back inverting unit 7A includes: a bearing 76
provided on the outside and substantially at the center height
of each of the lens-holding frames 1; a working bar 77
having a vertical-fit piece 77a pivotally supported by the
bearing 76 and a horizontal-fit piece 775 pivotally supported
by a folding unit 8; and a pin 78 enabling the bearing 76 to
pivotally support the working bar 77. The bearing 76 1s fixed
to each of the lens-holding frames 1. The vertical-fit piece
77a 1s fitted into the bearing 76. The working bar 77 1is
rotated by 180 degrees by the pin 78, whereby the vertical-fit
piece 77a 1s brought into contact with a flat surface of the
bearing 76. The bearing 76 has a hole for setting the pin 78
at the center height of each of the lens-holding frames 1. The
structures of the front-back inverting units 7 and 7A are not
limited to the above two structures. Any structure enabling
the temple 2 to be rotatable by 180 degrees in the front-back
direction 1s usable. An elastic cushion material (not shown)
may be provided between the attachment portion 71 and the
cylinder 74 or between the bearing 76 and the working bar
77. The cushion material preferably applies a suitable rota-
tion resistance having a magnitude to allow a smooth
inversion of the temple 2 and avoid displacement and
dropping-oil of the glasses worn by the user.
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The foldable temple 2 includes the bent portion 4 close to
the front end. Moreover, a folding bearing 81 (later
described) 1s fixed to the front end of the temple 2.

The nose pads 3 are provided correspondingly one-to-one
to both ends of the bridge 1A and supporting the bridge 1A
while being in contact with a nose even when the lens-
holding frames 1 are inverted in the front-back direction.
The nose pads 3 may be integrally formed with the bridge
1A using a synthetic resin and the like. It should be noted
that the nose pads 3 are not necessarily structured as
described above.

The folding unit 8 1s used for folding the temple 2. The
folding unit 8 includes: a folding bearing 81 fixed to the
temple 2 and rotatable 1n a horizontal direction relative to an
end of the front end 21 of the temple 2 to pivotally support
the front end 21; and a pin 82 enabling the folding bearing
81 to rotate in the horizontal direction relative to the front
end 21 and pivotally supporting the front end 21 to avoid the
front end 21 and the folding bearing 81 from coming apart
from each other. In the front-back inverting unit 7A shown
in FI1G. 13, the pin 82 intervenes between the horizontal-1it
piece 77b of the working bar 77 and the folding bearing 81
to enable the folding bearing 81 to pivotally support the
horizontal-fit piece 77bH. Although the folding unit 8 1s
preferably interposed between the front-back inverting unit
7 or 7A and the bent portion 4, the folding unit 8 may be
provided to a side of the temple 2 posterior to the bent
portion 4 as shown 1n a chain double-dashed line 1n FIG. 14.

The bent portion 4 1s provided to a side of the temple 2
posterior to the folding unit 8 and aligns the center of the
lens A or B with the eye level. Although the figures show that
the bent portion 4 extends upward relative to the front-back
mverting unit 7 or 7A, the bent portion 4 may extend
downward. When the bent portion 4 extends downward, the
nose pads 3 are positioned lower than those when the bent
portion 4 extends upward. When the temple 1s inverted 1n the
front-back direction, the nose pads 3 are positioned farther
than the nose pads 3 when the bent portion 4 extends
upward.

Operations and advantages 1n the second exemplary
embodiment will be described below with reference to
FIGS. 15A to 15C. Firstly, a state shown 1n FIG. 15A will be
described. When the user wears glasses 1n the state shown 1n
FIG. 15A, the eye level of the user 1s aligned with the center
of the lens A, so that the user can see an object very clearly
and upper and lower sides of the lens A are eflectively
usable. At this time, a back surface opposite to the to-be-
used surface of the lens B 1s positioned facing the eye.
Subsequently, 1n order to use the lens B, the user firstly
removes the glasses and rotates the temple 2 forward as
shown by an arrow 1n FIG. 15A, whereby the temple 2 1s
rotated from the right to the left with respect to the lens-
holding frame 1. Consequently, the ear pieces 6 face upward
as shown in a chain double-dashed line in FIG. 15A.
Subsequently, the entire glasses are vertically mverted and
the ear pieces 6 are put on ears. This state 1s shown in FIG.
15B. Since the center of the lens B 1s aligned with the eye
level 1n this state in the same manner as when the lens A 1s
used, the user can look straight at the object, so that eyestrain
of the user 1s drastically reducible. At this time, the to-be-
used surface of the lens A faces the opposite direction from
the original direction.

In a practical use of the frame 1n the second exemplary
embodiment, the user with the glasses worn (without remov-
ing the glasses) rotates the lens-holding frames 1 with hands
by 180 degrees as shown 1n an arrow 1n FIG. 15C. Since this




US 10,838,229 B2

13

rotation 1s the same operation as described above, switching,
between the lens A and the lens B can be easily conducted
in a short time.

This rotation of the lens-holding frames 1 leads to a
front-back 1inversion and a top-bottom inversion of the
lenses, which allows an immediate use of the lenses. When
a concave lens 1s used as the lens A and a convex lens 1s used
as the lens B, the conventional problems can be quickly
solved. In other words, with the frame according to the
second exemplary embodiment, the conventional problems
can be solved 1n the same manner as in the first exemplary
embodiment to provide the same eflects as in the first
exemplary embodiment.

Third Exemplary Embodiment

A third exemplary embodiment of the mvention will be
described with reference to FIGS. 16 to 18.

A pair of lens-holding frames 1 hold the lens A(C) and the
lens B(D) that are vertically arranged. Any lens-holding
frames are usable, although each of the lens-holding frames
1 surrounds the lenses A and B as shown 1n the figures. For
instance, lens-holding frames 1 (not shown) for frameless
glasses may be used. The lens A(C) and the lens B(D) are not
necessarily separate lenses but may be integrated into a
single lens. When the user 1s wearing the glasses, 1n the lens
of each of the lens-holding frames 1, an 1mner upper side 1s
denoted by A, an 1nner lower side 1s denoted by B, an outer
upper side 1s denoted by C and an outer lower side 1s denoted
by D.

Moreover, the lens-holding frames 1 may be bent (in-
clined) such that the lenses A(C) and B(D) are vertically bent
(inclined) as shown 1n FIG. 22A. The lenses A(C) and B(D)
only need to be inclined so as to meet an intended use of the
lenses. In this arrangement, both the lenses A(C) and B(D)
may be inclined, or alternatively, only the upper lens may be
inclined as shown 1n FIG. 22B. A chain line shows the eye
level 1n FIGS. 22A and 22B.

The foldable temple 2 includes the bent portion 4 close to
the front end.

A front-back inverting unit 7B 1s provided to an outside
and at the center height of each of the lens-holding frames
1, and serves as an inverting unit configured to mvert the
temple 2 1n the front-back direction. The front-back nvert-
ing unit 7B 1ncludes: the attachment portion 71 fixed to an
outside substantially at the center height of the lens-holding
frame 1; the round-stick-shaped shait 72 horizontally pro-
jecting outward from the attachment portion 71; the groove
pin 73 projecting from the outer circumierence of the shaft
72; the cylinder 74 1n which the shait 72 1s inserted and
rotatable by 180 degrees, the cylinder 74 having a guide
groove 74a for receiving the groove pin 73 such that the
groove pin 73 1s slhidable 1n the guide groove 74a; and a
projecting piece 75 projecting at a right angle from an outer
circumierence of the cylinder 74 (see FIG. 19). After the
shaft 72 1s inserted into the cylinder 74, the groove pin 73
1s pressed into a pilot hole of the shaft 72 and fixed. The shaft
72 1s positioned at the center height of each of the lens-
holding frames 1.

The top-bottom 1nverting unit SA (an mverting unit) 1s
configured to invert the temple 2 1n the top-bottom direction.
The top-bottom inverting unit SA 1ncludes: the cylinder 56
in which an 1nsertion shatt 83 (later described) 1s 1nserted;
the bottomed cylinder 57 in which the cylinder 56 1s
inserted, the bottomed cylinder 57 having the groove 57a
along which the cylinder 56 1s rotatable by 180 degrees; and
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the pin 58 inserted 1in the groove 57a and fixed to the
cylinder 56 (see FIGS. 19 and 20).

The nose pads 3 are provided correspondingly one-to-one
to both ends of the bridge 1A and supporting the bridge 1A
while being in contact with a nose even when the lens-
holding frames 1 are inverted in the front-back direction or
in the top-bottom direction. The nose pads 3 may be
integrally formed with the bridge 1A using a synthetic resin
and the like. It should be noted that the nose pads 3 are not
necessarily structured as described above.

A Tolding unit 8A 1s configured to fold the temple 2. The
folding unit 8 A includes: the folding bearing 81 pivotally
supporting the projecting piece 75 projecting from the
cylinder 74 via the pin 82; and the round-stick-shaped
insertion shaft 83 fixed to a back end of the folding bearing
81.

The bent portion 4, which 1s formed at a part of the temple
2 posterior to the top-bottom nverting unit 5A, aligns the
center of the lens A(C) or B(D) with the eye level. Although
the figures show that the bent portion 4 extends upward
relative to the front-back inverting unit 7B, the bent portion
4 may extend downward. When the bent portion 4 extends
downward, the nose pads 3 are positioned lower than those
when the bent portion 4 extends upward. When the temple
2 1s mnverted 1n the front-back direction, the nose pads 3 are
positioned farther than the nose pads 3 when the bent portion
4 extends upward.

FIG. 20 shows another exemplary embodiment (i.e.,
front-back inverting unit 7A) of the front-back inverting unit
7B. The front-back inverting unit 7A includes: the bearing
76 provided on the outside and substantially at the center
height of each of the lens-holding frames 1; the working bar
77 having the vertical-fit piece 77a pivotally supported by
the bearing 76 and the horizontal-fit piece 775 pivotally
supported by the folding unit 8A ; and the pin 78 enabling the
bearing 76 to pivotally support the working bar 77. The
bearing 76 1s fixed to the lens-holding frame 1. The vertical-
fit piece 77a 1s fitted 1nto the bearing 76. The working bar 77
1s rotated by 180 degrees by the pin 78, whereby the
vertical-fit piece 77a 1s brought into contact with a flat
surface of the bearing 76. The bearing 76 has a hole for
setting the pin 78 at the center height of the lens-holding
frame 1. The structures of the front-back inverting units 7B
and 7A are not limited to the above two structures shown 1n
FIGS. 19 and 20. Any structure enabling the temple 2 to be
rotatable by 180 degrees in the front-back direction 1s
usable. An elastic cushion material (not shown) may be
provided between the attachment portion 71 and the cylinder
74 or between the bearing 76 and the working bar 77. The
cushion material preferably applies a suitable rotation resis-
tance having a magnitude to allow a smooth inversion of the
temple 2 and avoid displacement and dropping-ofl of the
glasses worn by the user. Although the folding unit 8A 1is
preferably 1nterposed between the front-back inverting unit
7B and the bent portion 4, the folding unit 8A may be
provided to a side of the temple 2 posterior to the bent
portion 4 as shown 1n a chain double-dashed line in FIG. 22.

FIGS. 21A to 21C show the front-back inverting unmit 7B,
the front-back inverting unmit 7A, the top-bottom nverting
unit 5, SA, and the folding umt 8A 1n cross-section. FIGS.
21A to 21C will be described. FIG. 21 A shows an assembly
of the parts shown in FIG. 19. FIG. 21B shows an assembly
of the parts shown 1n FIG. 20. FIG. 21C shows a structure
in which the top-bottom mverting umt 5 also serves as the
folding unit 8 A 1n addition to the mverting umt. FIGS. 21A
and 21B respectively show the same as FIGS. 19 and 20.
FIG. 21C shows the round-stick-shaped projecting piece 75
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projecting from the cylinder 74, the sphere 52 fixed to an end
ol the projecting piece 75 opposite from the cylinder 74, and
the sphere 52 surrounded and supported by a support 39. The
groove 515 for folding the temple 2 therein defines a bore
formed on the body 51, so that the temple 2 1s rotatable by
180 degrees 1n the top-bottom direction while being rotat-
able by 90 degrees 1n the horizontal direction.

Operations and advantages of the front-back inversion of
the frame 1n the third exemplary embodiment will be

described below with reference to FIGS. 23A to 23C. Firstly,
a state shown in FIG. 23 A will be described. When the user
wears glasses 1n the state shown in FIG. 23 A, the eye level
of the user 1s aligned with the center of the lens A(C), so that
the user can see an object very clearly and upper and lower
sides of the lens A(C) are eflectively usable. Subsequently,
the user removes the glasses and rotates the temple 2
forward as shown by an arrow 1n FIG. 23A, whereby the
temple 2 1s rotated from the right to the left with respect to
the lens-holding frame 1. Consequently, the ear pieces 6 face
upward as shown 1n a chain double-dashed line 1n FIG. 23A.
Subsequently, the entire glasses are vertically inverted and
the ear pieces 6 are put on ears. This state 1s shown 1n FIG.
23B. Since the center of the lens B(D) 1s aligned with the eye
level 1n this state 1n the same manner as when the lens A(C)
1s used, the user can look at the object straight, so that
eyestrain of the user 1s drastically reducible.

In a practical use of the frame in the third exemplary
embodiment, the user with the glasses worn (without remov-
ing the glasses) rotates the lens-holding frames 1 vertically
(or 1n the top-bottom direction) with hands by 180 degrees
as shown 1n an arrow 1n FIG. 23C. Since this rotation 1s the
same operation as the above, switching between the lens
A(C) and the lens B(D) can be easily conducted 1n a short
time. Only this rotation of the lens-holding frames 1 1nverts
the lens A to the lens D, which allows an immediate use of
the lens.

Operations and advantages of the top-bottom inversion of
the frame 1n the third exemplary embodiment will be
described below with reference to FIGS. 24A and 24B.
Firstly, a state shown 1n FIG. 24 A will be described. When
the user wears glasses 1n the state shown m FIG. 24 A, the
eye level of the user 1s aligned with the center of the lens
A(C), so that the user can see the object very clearly and the
upper and lower sides of the lens A(C) are eflectively usable.
In order to use the lens B(D) subsequently to the lens A(C),
the temple 2, or an ear piece 6 after removing the glasses, 1s
vertically inverted via the top-bottom inverting unit SA.
Consequently, the ear pieces 6 are vertically mverted as
shown 1n a chain double-dashed line 1n FIG. 24A. The entire
glasses are inverted and the ear pieces 6 are put on ears. This
state 1s shown 1n FIG. 24B. Since the center of the lens B(D)
1s aligned with the eye level 1n this state 1n the same manner
as when the lens A(C) 1s used, the user can look straight at
the object, so that eyestrain of the user 1s drastically reduc-
ible.

This front-back inversion of the lens-holding frames 1
allows switching from the lens A to the lens D and from the
lens B to the lens C. Further, the top-bottom inversion of the
lens-holding frame 2 or the ear pieces 6 allows switching
from the lens A to the lens B and from the lens C to the lens
D. Accordingly, four kinds of the lenses A, B, C and D can
be separately used 1n a single pair of glasses. For this reason,
the frame in the third exemplary embodiment i1s usable for
multiple screens of a wearable terminal.

When a concave lens, a convex lens, sunglasses, a polar-
ization plate and the like are appropriately combined 1n use,
conventional problems can be quickly solved. In other
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words, with the frame 1n the third exemplary embodiment,
the conventional problems can be solved 1n the same manner
as 1n the first exemplary embodiment to provide the same
cllects as 1n the first exemplary embodiment.

The mvention claimed 1s:

1. A frame of a pair of glasses, the frame comprising:

a pair of lens-holding frames each holding at least a first
lens and a second lens that are arranged vertically
relative to each other so that the first lens 1s located
superior to the second lens, the first lens having first
and second surfaces facing away from each other, the
second lens having third and fourth surfaces facing
away from each other, the first and third surfaces facing
the same direction;

a bridge coupling the pair of lens-holding frames sub-
stantially at a center in height of each of the lens-
holding frames;

an attachment portion provided on an outside and sub-
stantially at the center in height of each of the lens-
holding frames;

a temple attached to the attachment portion; and

nose pads provided correspondingly one-to-one to both
ends of the bridge and supporting the bridge while
being 1n contact with a nose even when the lens-
holding frames are inverted 1n a top-bottom direction so
that the second lens 1s located superior to the first lens,
wherein

the temple includes a vertically bent portion having a
length substantially equal to a distance from the center
in height of each of the lens-holding frames to an eye
level of a person wearing the glasses such that a center
of the first lens or the second lens 1s aligned with the
eye level of the person wearing the glasses, and

a top-bottom mverting unit 1s attached to the temple closer
to a frame end thereof than the bent portion, the temple
together with the bent portion being rotatably coupled
to the frame via the top-bottom mverting unit so that the
temple 1nverts i the top-bottom direction from an
initial state wherein the first surface of the first lens 1n
aligned by the temple for use by the person wearing the
glasses to a subsequent state wherein the third surface
of the second lens 1s aligned by the temple for use by
the person wearing the glasses.

2. The frame according to claim 1, wherein

the top-bottom inverting unit comprises: a body having a
hemisphere concave 1mner surface; a sphere held mside
the body; a cover attached to the body; and a fastener
attaching the cover to the body.

3. The frame according to claim 1, wherein

the top-bottom inverting umt 1s provided to the attach-
ment portion.

4. The frame according to claim 1, wherein

the nose pads are provided to the bridge 1n a manner to be
invertible 1n the top-bottom direction.

5. A frame of a pair of glasses, the frame comprising:

a pair of lens-holding frames each holding at least a first
lens and a second lens that are arranged vertically
relative to each other so that the first lens 1s located
superior to the second lens, the first lens having first
and second surfaces facing away from each other, the
second lens having third and fourth surfaces facing
away from each other, the first and third surfaces facing
the same direction;

a bridge coupling the pair lens-holding frames substan-
tially at a center 1n height of each of the lens-holding
frames;

a temple including a vertically bent portion;
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a front-back inverting unit provided on an outside and
substantially at the center in height of each of the
lens-holding frames, the temple together with the bent
portion being pivotably and rotatably coupled to the
frame via the front-back inverting umt so that:

the temple mverts 1n a top-bottom direction and a front-
back direction from an imtial state wherein the first
surface of the first lens 1s aligned by the temple for use
by the person wearing the glasses to a subsequent state
wherein the fourth surface of the second lens 1s aligned
by the temple for use by the person wearing the glasses;
and

nose pads provided correspondingly one-to-one to both
ends of the bridge and supporting the bridge while
being 1n contact with a nose even when the lens-
holding frames are inverted in a front-back direction,
wherein

the vertically bent portion has a length substantially equal
to a distance from the center in height of each of the
lens-holding frames to an eye level of a person wearing
the glasses such that a center of the first lens or the
second lens 1s aligned with the eye level of the person
wearing the glasses.

6. The frame according to claim 5, wherein

the front-back inverting unit comprises: an attachment
portion provided on an outside and i height substan-
tially at the center of each of the lens-holding frames;
a round-stick-shaped shatit horizontally projecting out-
ward from the attachment portion; a groove pin pro-
jecting from an outer circumierence of the shaft; and a
cylinder 1n which the shaft 1s mnserted and rotatable by
180 degrees, the cylinder having a guide groove for
receiving the groove pin therein such that the groove
pin 1s slidable therein.

7. The frame according to claim 3, further comprising a

folding unit configured to fold the temple, wherein

the front-back inverting unit comprises: a bearing pro-
vided on an outside and 1n height substantially at the
center of each of the lens-holding frames; a working
bar comprising a vertical-fit piece pivotally supported
by the bearing and a horizontal-fit piece pivotally
supported by the folding unit; and a pin enabling the
bearing to pivotally support the working bar, and

the folding unit comprises: a folding bearing fixed to the
temple and configured to pivotally support the horizon-
tal-1it piece of the working bar; and a pin enabling the
folding bearing to pivotally support the horizontal-fit
piece.

8. A frame of a pair of glasses, the frame comprising:

a pair of lens-holding frames each holding at least a first
lens and a second lens that are arranged vertically
relative to each other so that the first lens 1s located
superior to the second lens, the first lens having first
and second surfaces facing away from each other, the
second lens having third and fourth surfaces facing
away Ifrom each other, the first and third surfaces facing
the same direction;

a bridge coupling the pair of lens-holding frames sub-
stantially at a center 1n height of each of the lens-
holding frames;

a temple including a vertically bent portion;

a front-back inverting unit provided on an outside and
substantially at the center 1n height of each of the
lens-holding frames, the temple together with the bent
portion being pivotably coupled to the frame via the
front-back mverting unit so that the temple inverts 1n a
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front-back direction from an imtial state wherein the
first surface of the first lens 1s aligned by the temple for
use by the person wearing the glasses to a subsequent
state wherein the fourth surface of the second lens 1s
aligned by the temple for use by the person wearing the
glasses; and

a top-bottom inverting unit attached to the temple closer
to a frame end thereot than the bent portion, the temple
together with the bent portion being rotatably couple to
the frame via the top-bottom 1nverting unit so that the
temple inverts 1n a top-bottom direction from the nitial
state wherein the first surface of the first lens 1s aligned
by the temple for use by the person wearing the glasses
to another subsequent state wherein the third surface of
the second lens 1s aligned by the temple for use by the
person wearing the glasses; and

nose pads provided correspondingly one-to-one to both
ends of the bridge and supporting the bridge while
being 1n contact with a nose even when the lens-
holding frames are inverted 1n the front-back direction
or 1n the top-bottom direction so that the second lens 1s
superior to the first lens, wherein

the a vertically bent portion 1s formed at a part of the
temple posterior to the top-bottom 1nverting unit and
has a length substantially equal to a distance from the
center 1n height of each of the lens-holding frames to an
eye level of a person wearing the glasses such that a
center of the first lens or the second lens 1s aligned with
the eye level of the person wearing the glasses.

9. The frame according to claim 8, wherein

the front-back inverting unit comprises: an attachment
portion provided on an outside and in height substan-
tially at the center of each of the lens-holding frames;
a round-stick-shaped shaft horizontally projecting out-
ward from the attachment portion; a groove pin pro-
jecting from an outer circumierence of the shait; a
cylinder 1n which the shaft 1s inserted and rotatable by
180 degrees, the cylinder having a guide groove for
receiving the groove pin therein such that the groove
pin 1s slidable therein; and a projecting piece projecting,
from the cylinder.

10. The frame according to claim 8, further comprising a

folding unit configured to fold the temple, wherein

the front-back inverting unit comprises: a bearing pro-
vided on an outside and in height substantially at the
center of each of the lens-holding frames; a working
bar comprising a vertical-fit piece pivotally supported
by the bearing and a horizontal-fit piece pivotally
supported by the folding unit; and a pin enabling the
bearing to pivotally support the working bar.

11. The frame according to claim 9, further comprising a

folding unit configured to fold the temple, wherein

the folding unit comprises: a folding bearing pivotally
supporting the projecting piece; a pin enabling the
folding bearing to pivotally support the projecting
piece; and an insertion shaft fixed to a back end of the
folding bearing.

12. The frame according to claim 11, wherein

the top-bottom inverting unit comprises: a cylinder 1n
which the insertion shait 1s 1nserted; a bottomed cyl-
inder 1n which the cylinder 1s inserted, the bottomed
cylinder having a groove along which the cylinder 1s
rotatable by 180 degrees; and pin mserted 1n the groove
and fixed to the cylinder.
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